Revolution in information and communication technologies has transformed the information management structure in almost all the organizations. It has had a great impact on healthcare organizations by improving health services and management by integrating technology with the knowledge management infrastructure. The healthcare industry is a knowledge-based community and is connected to hospitals, physicians, patients, laboratories, pharmaceuticals, clinics, pharmacies, and customers for sharing knowledge. A knowledge-based healthcare industry can improve the quality of care and service given to its people and also reduces the administrative cost. The objective of this research is to present and describe the knowledge management capabilities, the technical infrastructure, and the decision support architecture for such a healthcare management system. It envisions a healthcare knowledge management system (HKMS) that would help to integrate important components, disseminate knowledge to the respective users and to store historical data in a database. This will immensely help the managers and developers to identify their IT needs and to plan for and develop the technical infrastructure of the health care management system for their organizations.
INTRODUCTION
There is an increasing awareness among health care organizations for building and using Health Information System (HIS) to provide better services and care to patients in a hospital environment [1] [2] . HIS is linked with the clinical decision support system which provides decision support to all levels of healthcare service providers, including doctors, staff and administration. This helps them in taking quick and appropriate decisions. These decisions may range from billing, diagnosis, lab testing, assignments, data analysis etc. as per the needs of an organization [3] [4] [5] [6] [7].
The main objective of this research is to identify and propose a framework for the health care knowledge management system. The proposed framework describes the important functionalities of different components of the KB and to integrate with ICT infrastructure, and the decision support system for health care management system. The outcome of the research benefits the knowledge workers, IT staff and other participants to develop the health care management infrastructure of their organizations. The main purposes of building this system are as follows:

To improve access to information and knowledge at all levels (physicians, hospital administrators and staff, insurer, consumer of health services, pharmacies, and health insurance companies) in order to increase the efficiency and reduce the cost.
To transform the diverse members (care recipients; providers-physicians, nurses, therapists, diagnosticians; pharmacists; regulators; retail suppliers) of the health care sector into a knowledge network/community of practice.
To promote self-care by providing easy and friendly access to relevant information, and; enable evidencebased decision-making to improve quality of health care.
The remaining portion of this paper is organized as follows:
Section 2 contains the background material on knowledge management, health care management, benefits of their integration and the research contribution. Section 3 discusses the knowledge management environment with its processes and capabilities. The technical capabilities and infrastructure needed for e-health are discussed followed by the knowledge based decision support architecture, the system interface, and the future research needs. Concluding remarks are provided at the end.
KNOWLEDGE MANAGEMENT
Knowledge management (KM) is defined as -a justified belief that increases an entity's capacity for effective action‖ [8] . 
Privacy and Security Issues
As ICT use increases further in the health sector, some privacy and security issues will arise [15] .
 Over time, all of the health information will be available electronically, not only to the patient and doctor but also to other health care providers and health plan.  Because many organizations and people may have access to health information there will be concerns about the privacy and security of health information technology tools. Over the past several years there have been security breaches in hospitals and doctors' offices resulting in medical identify theft. Access to personal information may allow thieves to counterfeit medical services bills.
In order to avoid these issues, the doctors, health care providers and health plan must keep the information private by teaching their staff regarding how information may and may not be used and shared. Similarly, appropriate steps must be taken to keep health information secure.
IT IN HEALTHCARE 3.1 Health ontology
Ontology is a specification of conceptualization of knowledge or in other words formal vocabulary of a certain knowledge domain such as web ontology or health ontology. Ontology refers to the definition of objects, events, actions, properties, constraints and relations that exist among different objects in a formal way. Ontologies provide a sound basis for sharing domain knowledge between human and machine and as well as machine to machine. Defining ontology helps to understand the semantic relationship that can be later used for knowledge representation and sharing.
Ontologies for Medical Applications
It is very important to develop ontology for health care and medical application regarding healthcare services or clinical procedures in line with the standard clinical guidelines [16] . 
Healthcare information systems
An information system is a system that provides a means of information storage, processing, and retrieval, so that a user may query and receive the information from the system. An Ontology-based Information System is an information system in which ontology represents a means to access, query, and manipulate the underlying data instances [22] . Ontologybased information system often provides some supports for the semantics.
The main objective of healthcare information system is to provide better service and care to the patients. This includes treatment, monitoring, diagnosis, test results and other services such as patient handling, care, information access and also financial aspect such as billing and information. There are other important entities on HIS which includes doctors, physicians, nurses, staff, lab and OT technicians, and administrators. The traditional patient-doctor relationship has now changed to a healthcare team enabled system involving other entities that facilitate in provision of better care. Information bounds these entities with all other components, in order to provide information sharing.
This will only become possible if we have the effective up-todate electronic health record system for the patients. A sample Electronic Health Record is shown in Fig. 1 . The record stores all the information pertaining to a patient such as company affiliation, monitoring details, treatment and medication, diagnosis and findings, reports, billing information and etc. Another representation of attributes stored in a patient database is provided in Fig. 2 .
Knowledge Representation for medical and clinical systems has been subject of research for decades and there are some significant research proposals which are also implemented. This includes the Arden Syntax standard [22] , the Guidelines Interchange Format (GLIF) [23] , and the Good Electronic Health Record (GEHR) Project [24] . Apart from knowledge representation there are standards for knowledge sharing (exchange) among different institutions, like Health Level 7 (HL7) [25] .
Efforts have been made by the researchers to come up with a universal standard for health care and medical information [12] [19] [23] . However there are only very few standards which are being used by health care organizations for sharing of knowledge [24] . One such example is Unified Medical Language System (UMLS), which is used for information integration and retrieval from different health information repositories.
Tele medicine
Telemedicine [26] is a merger of advanced telecom and information technology. It uses the Information and Communication Technologies (ICT) infrastructure to provide healthcare services to organizations and individuals situated at distant locations. It is a relatively new model for interaction with the patients or other important entities such as healthcare service providers, hospitals, pharmacies, physicians and governmental agencies [27] . Moreover, some very advanced technologies such as Tele-surgery have been developed where robotic instruments will perform the surgery on the basis of the audio and visual data received by the surgeon present at a remote or a distant location. This will be useful is situations where immediate transportation of patient to the health facility is not possible [28] .
Fig. 2: Conceptual model for Patient Database
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Another important technology is the use of video conferencing, allow clinicians/surgeons and physicians to interact with a distant patients due to time factor in a real time and give his/her expert advice and even interact with the patient. The video conferencing also help the physician to interact with different experts at the same time and make a decision. The modern technology provide the ways to not only store digital images such as MRI, X-Rays and Radiographs but to transmit them effectively and efficiently using teleradiology [29] to the consultants which saves precious time and without any significant loss of data.
KNOWLEDGE MANAGEMENT FRAMEWORK FOR HIS 4.1 Healthcare Workflow Management and ICT
Healthcare workflow model in Fig. 3 represents the complete organization of the system and the flow of data/information among important stakeholders of the system. Patient is considered to be the most important object with in healthcare system because most of the information is generated by patients. This model represents how patient enters into the system, starting with the registration process to admission, diagnosis, treatment and other related activities. It also represents the use of appropriate information and communication technology (ICT), wherever required to improve the healthcare service in terms of timing, quality and functionality.
E-health
ICT plays a vital role in the development of health information system for knowledge management. They assist in the data collection, analysis, management and sharing of information between business processes for health care. The conversion of business processes, communications and transactions in electronic form is also called E-health. There is a fast transformation towards e-health systems by health care organizations due to streamline business processes, reduce costs, and improve overall healthcare services.
M-Health
Advancements in ICT have paved way for provision of costeffective services to the people around the globe. The combination of such wireless technologies with E-health is known as M-health. In general terms, m-health can be defined as mobile computing, medical sensor, and communications technologies for healthcare [30] .
The applications include the use of cell phones and other communication devices to gather health data, delivery of healthcare information to doctors, researchers, and patients. It also includes real-time and direct provision of health services. It can help improve clinical outcomes, and contribute to better public health monitoring and education. Fig.4 highlights the basic concept of the m-Health system. This system will be very handy in locations where there is a dearth of healthcare facilities and infrastructure. The availability of ICT infrastructure will be used to get medical advice from health professionals at remote location through the support centers working round the clock. Several platforms have been proposed to provide easy to use and cost effective solutions for seamless remote patient doctor interaction over a cellular network [31] [32]. M-Health systems are created as a synergy of emerging mobile medical computing, medical sensor technologies, and communication technologies [30] . 
Key requirements for improving Healthcare Services
In order to improve the effectiveness of healthcare services, following are the requirements that must be taken care of [27] . 
Issues and challenges
Despite of technological advancements in IT infrastructure health care industry is still facing challenges that need to be resolved [33] . Some of the challenges include 
CONCLUSIONS
Knowledge entails wisdom nevertheless awareness. Health Information System backed by a rich and effective Knowledge Base ensures efficiency in identification, analysis, and selection of optimal action for the patient care. This also improves the access to the patient data and facilitates the decision making process in least amount of time. Sound application of knowledge management can solve half of the problems in healthcare using HIT. Moreover, building the ontology for HIS in m-Health domain is of utmost importance; hence, a conceptual model for health care ontology has been presented in the paper. It is quite obvious that having an efficient and smart semantic database/ knowledgebase, in perusal of tele-medication is essential.
A sound knowledge management entails information access among healthcare personals' domain, effective & efficient data acquisition, swift processing of knowledge for the decision support. A robust ontology in knowledge management shall reduce the challenges and critical issues in HIS that will eventually help us to get full advantage of IT in Healthcare sector.
